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CREW OF U. S. MARTIN “ROUND THE RIM FLYER”— Left to right: Colonel Hertz, 
Lieut*. L. A. Smith and E. E. Harmon, Sergeant* John Harding, Jr., and Jeremiah Tobias 


Martin Bomber No. z has been in constant use for a year at Bolling Field, Washington, 
D. C. With more than 10,400 miles of cross country work already to its credit, this 
plane was started off on an 8,000 mile flight around the rim of the United States, in 
command of Col. R. S. Hartz. The colonel and his crew of four have just completed 
their unparalleled pioneering trip. 

Martin airplanes have demonstrated beyond a question the greatest ton-mile efficiency of 
any aircraft yet produced, and are rapidly proving that the important centres of the 
United States can be connected by aerial transportation with but a few hours’ flying. 


THE FOLLOWING IS A COMPARISON OF A FEW ACTUAL FLIGHTS BY MARTIN BOMBERS 
WITH THE BEST RAILROAD TIME: 
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The newest Vought Product, Model VE-io 3-Place Flying Boat — 


9 The unrivalled character of the Design and Perform- 
ance, of course, goes without saying. 

We invite your attention to the Desirability of Pos- 
session — assuring you of reasonable First Cost and 
negligible Operating Expense. 

*| Immediate Delivery. 


CHANCE M. VOUGHT 
Webster and Seventh Avenues 
Long Island City, New York 



, ^y^erojotanes , 

^ VoUGHT ! 


The Vought VE-7 2-Place Training and Sport Airplane — 


q VE-7, Maj. R. W. Schroeder, U. S. A. pilot, won the 
New York-Toronto International Airplane Reliability 
Handicap Contest. 

q Adopted by U. S. Army Air Service as the Standardized 
Advanced Training Type, 
q Immediate Delivery for Civil Use. 


LEWIS & VOUGHT CORP. 
Webster and Seventh Avenues 
Long Island City, New York 
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In Addition to Military and Sporting Requirements 

The Aeromarine Plane & Motor Company 


Will Specialize in the Development and Production 
of 

Commercial Airplt 


d M 
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WYMAN-GORDON COMPANY 


“The Crankshaft Makers” 
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Cleveland, Ohio 


Aeroplane Crankshafts 
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F REEDOM from wedging, cramping and binding of roiling 
elements eliminates excessive wear in New Departure Ball 
Bearings. No matter from what direction loads may come, 
or with what intensity, the Double Row carries them with 
greatest ease. Friction is practically eliminated. 

Bearings which are made adjustable to “take up” for wear 
probably need that allowance. New Departure ball bearings 
will operate for the full life of the machine without wearing 
enough to require adjustment. 

THE NEW DEPARTURE MANUFACTURING COMPANY, 

Brislol, Conti. 474 Detroit, Mich. 


N OTE the angular contact of ball with race- 
ways. Both radial and thrust loads combine 
and are carried through the axis of each ball 
Balls are always free to roll with practically no 
friction. No wedging. No cramping. No 
binding. 


I» D. GABDNGB 



e. u. wil liams ^ 
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T HE practical possibilities of an amphibian air- 
plane are so important that in all probability 
much experimental work will be conducted along 
these lines in the next few years. A machine that could 
take off at a flying field and alight on the water, or vice 
versa, would have the effect of bringing aerial passen- 
ger transport into general use much quicker than by 
the joint employment of 1 \nd and seaplanes as at 
present. 

The saving in time would be the most important ad- 
vantage. In leaving New York, Chicago, Boston or 
other large cities, the amphibian airplane could rise 
from the water very close to the center of the city — an 
impossibility now owing to the lack of centrally located 
landing fields. At the conclusion of its trip the machine 
would find a landing place either at a field or on a near- 
by river or lake. The resultant saving in time and in- 
convenience would be sufficiently important to make of 
the development of such a flying machine a worthy goal 

for engineering achievement. 

The Navy specifications for amphibian flying ma- 
chines, which are printed in this issue, are a proof that 
such machines also possess distinct, value for naval op- 
erations, particularly in fleet work. That the Navy 
should come out boldly for “ mixed ” flying machines 
at a time when this question is still a subject of great 
controversy among aeronautical engineers, merely shows 
that the Bureau of Construction and Repair of the Navy 
Department intends to continue, as heretofore, to direct 
and stimulate aeronautical development along lines of 
sound progression. 

The Alerion and the Aviette 
More definite information is available with regard to 
the so-called “ Alerion,” recently developed by two 
French engineers and patents for which have been 
bought by the French Government At the same time 
a fairly detailed description is available of the “ Avi- 
ette " developed by Gabriel Poulain. 

The “ Alerion ” is a very simple machine. The body 
is built exactly like that of an airplane with rear skid, 
landing wheels, and rudder. The ehief novelty is that 
the entire force of sustentation is provided by twin pro- 
pellers driven by two motors. A joy stick allows longi- 
tudinal and lateral equilibrium to be maintained, and 
the propellers to be placed in such a position that they 
may give propulsion as well as sustentation. If one 
motor stops, the apparatus linking them is such that 
flight is assured by the remaining motor. If both motors 
fail the wing-like blades of the propeller, 360 sq. ft. in 
area, are expected to behave like an air brake, revolv- 


ing independently and permitting the machine to laud 

In the Aviette a special streamlined bicycle is fitted 
with a set of wings whose angle of incidence can be 
varied. Once the bicycle is under way with pedal 
power, the wings are set at the position of minimum 
resistance and a jump of some length can be made. 

Even though a great deal of experimentation yet ire- 
mains to be done on both these extraordinary machines, 
it is encouraging to hear of them. French inventive 
genius is great and daring, and novel machines such as 
these may survive the first difficult and critical stages 
and blaze the way for new aeronautical triumphs. 


The English Air Mail 

The American Air Mail has lately had a successful 
imitator in the English Air Mail. We say has had, be- 
cause this service was only an emergency service organ- 
ized to meet the postal congestion due to the railway 
strike. While a prohibitive charge of two shillings an 
ounce was made for mail, and arrangements were made 
in a great hurry, the service was entirely successfid. 
Forty-six airplanes in all were used and mail was car- 
ried to all parts of England, but also to Belgium, Hol- 
land, Norway and Denmark. 

There could be no better proof that the air mail is 
not an experimental venture, but a service which, once 
adopted, will continue to grow in Europe just as it does 
in the United States. 

The Chicago Aero Show 

Chicago will be the center of American aeronautical 
activities in January, when the aeronautical exposition 
organized by the Manufacturers’ Aircraft Association 
opens in the great metropolis of the Middle West. 

That the undertaking will be a success is certain, i\s 
practically all the leading aircraft manufacturers -will 
be represented by comprehensive exhibits. Thousands 
of visitors will thus have an opportunity of examining 
the latest products of our aircraft industry. For many 
visitors the exposition will be a revelation as to the stale 
of finality aircraft has attained in the last few years 
and no doubt the number of enthusiasts of flying — and 
of potential purchasers of aircraft — will increase as a 
consequence. 

The great distances between centers of population 
and long stretches of flat country found in the Middle 
West afford a fruitful field for the exploitation of aerial 
transport services and the general interest displayed in 
that section of the country towards aviation is there- 
fore logical. 
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Development of U. S. Naval Aviation' 


Naval Seaplane NC-1, the Ancestor op a Famous Series 


der the planes surf no, 


n the decks of < 


n U. S. Navy 


r almost entirely 


For the purpose of these experiments, the vessels used were 
equipped with false decks forward. In November, 1910, Ely 
made the first flight from the deck of a war-ship. This took 
place at Hampton Roads, Va., when in the face of adverse 
weather conditions and considerable fog, he flew from the 
Birmingham over the waters of Hampton Ronds and Chesa- 
peake Bay. 

As early as 1905, Curtiss had conferred with the Navy De- 
partment on the feasibility of successful flying with flying 
Ivonis. From that date, however, to the latter part of 1917, the 
flying boat, so far as practical operation goes, was little more 
than a matter of experiment with converted land planes. 

From the above, it will be seen that the interval between 
the invention of Curtiss in 1911, * 

practical flying boat in 1917, was 
to the field of experiment. 

It may be worth while to glance at the work along these 
lines in the intervening years. In 1911, the United States Gov- 
ernment organized the first Naval Aviation Section. This con- 
sisted of a few naval officers specially detailed for the purpose 
of observation, training, and experimentation along the lines 
of aviation in its relation to the Navy. It included Lieut. 
T. G. Ellyson and Lieut. John Rogers, U. S. N. Ellyson was 
the first naval aviator to qualify, Rogers the second. Their 
preliminary flight training was obtained at the flying schools 
conducted by Curtiss and the Wright Brothers. A short time 
later Lieut. John H. Towers and Ena V. D. Herbster, U. S. N-, 
were similarly assigned. In 1912, Naval Constructor H. C. 
Richardson commenced training, with Lieut. Comdr. H. C. 
Muslin, Lieut. P. N. L. Bellinger, Lieutenant Chevalier, Lieut. 
B. L. Smith, U. S. M. C., Lieut. W. BiUingsly, and 1st Lieut. 
A. A. Cunningham, U. S. M. C-, qualifying the same year. 
In 1913, Lieut. M. L. Stolz and Lieut. R. C. Saufley, U. S. N., 
were added to the ranks of naval aviators. These men, with 
Civil Engineer J. V. Rockwell, Lieut. K. Whiting, Lieut. C. K. 
Bronson, and perhaps half a dozen others, were the pioneers 
in naval aviation. 


The first naval aviators and student aviators conducted their 
flights during the winter months at the Curtiss school in San 
Diego, Cal. Early in 1912, the first naval aviation camp was 
established at Annapolis, and here flying operations were now 
carried on during the summer. In the winter of 1912-13, the 
second camp was started at Guantanamo, Cuba. In those 
days, and for some time beyond, aviation camps in their com- 
position and character were essentially different from the naval 
air stations of today. Then, a few portable canvas tents, a 
good beach, and a sheltered body of water, usually with the 
co-operation of a naval vessel specially detailed as an avia- 
tion ship, comprised the entire equipment. Two or three planes, 
with a makeshift machine shop, made up the material, and 
an instructor, a student or two, and a couple of mechanics, 
comprised the personnel. 

In December, 1913, the Annapolis camp was broken up, 
and the personnel .and equipment transferred to U. S. S. 
Mississippi, which was stationed oft Pensacola, Fla. In Jan- 
uary, 1914. a naval air station was erected at the latter place, 
and this then became the first fixed naval air station in the 
United State*. Lieut. Comdr. H. C. Mustin, the commanding 


ie earliest m 




the first commanding officer of 
station. In- the summer of 1914, tl 

' North 


sold the U. f 
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The mention of the Birmingham and the Pennsylvania, from 
which flights were conducted on the west coast in 1911, the 
Mississippi and the North Carolina, has a special significance. 
It is perhaps not generally understood that up to as late as 
1917, all plans revolving about the central idea of sea flights 
ns distinct from flights over land inevitably included the use 
of warshipa. It was the accepted notion that the usefulness 
of airplane flights over the water, so far as they related to naval 
possibilities, was limited to the extent that they could co- 
operate with* and maintain contact with the units of the fleet. 
During the active operations by seaplanes in the theatre of 
war, this original theory has been very largely modified. Motor 
improvements, amplification of effective operating radius due 
to increased fuel supply and the satisfactory construction of 
comparatively sea-worthy hulls, had not a little to do with this 


at of seaplane usefulness, 
ts in the seaplane field would 
not be complete without mention of the use of the catapults 
and the single cable as launching apparatus. First, Ellyson 
at Annapolis from a float, and then Mustin, first from a ship 
underway, and Bellinger at Pensacola from a barge, operated 

catapults erected on" the deck of the North Carolina. Later, 
others successfully repeated the same experiment. Ellyson, 
about the same time, made his celebrated flight from a single 
improvised wire cable running from the shore to the water. 

The first Curtiss seaplane was of 100 hp. Later, other 
types were: two Renault 70 hp. planes; twenty four-cyl. 
Wright 40 hp., and two six-cyl. Wright 60 hp. planes. These, 
in addition to a Sturtevant 40 hp. plane, made up the entire 

officers during its formative period. The longest time that 



i, the average being about o 


open faced, pusher type, and 
The pilot and passenger were seated on 
) work immediately in front of the motor, 
xe was made of light bamboo poles. A 
it, was always accompanied by serious 
nly to the light construction, but also to 
radiators were placed immediately back 


of frail eonstructioi 

The^taU of'uie "pi 
crash, however slij 
casualties, due not 
the fact that moto 
of the pilot's head. 

In 1913, BiUingsly was kiUed ii 
1915, Murray and Stolz each made uieir sacrince io me new 
science. In 1916, RoekweU and Saufley were killed within 
three weeks of one another, and in the same year, Bronson 
was killed by the premature explosion of a bomb. 

The first operations at Pensacola were carried on in the 
E-type of seaplane with pusher propeller, and a few F-type 
flying boats, but in 1916 these were superseded by the N-type 
of tractor pi * *• * 

fatalities froi 


x 1914 and 


o 1917 


eaplane accidents was greatly 
Most of the planes used, it wiU be observed, up to 1 
were converted land planes, so that to a certain degree ... 
early development of naval aviation was very largely related- 
to, and connected with, the program of military aeronautics. 
Inspired by our discoveries and demonstrations in hydro- 
airplane construction and flight, France, always in the van 
of aeronautic development, as early as 1912 secured a seaplane 
for the use of its Navy. Immediately thereafter, plans were 
formulated for the erection of a French aviation section, and 
before the end of the summer of 1912, she had appropriated 
ample funds for the new department, had erected a naval 
aviation centre on her coast-line, and had fitted out and de- 
tailed a special war-ship as an Aviation ship. It is probable 
that the interest of the French Government in the possibUi- 
ties of naval aviation had been quickened by the purchase of 
a Curtiss hydro-airplane in 1912 by the celebrated French 
naval aviator Paulhan. 

The United States made its first special appropriation for 
naval aviation in 1914 in the amount of $10,000. This was 


for the fiscal year ending June 30, 1914. For the following 
year, a similar sum $10,000 was appropriated. For the year 
ending June 30, 1916, $1,000,000 was appropriated. For the 
year ending June 30, 1917, $3,500,000 was appropriated. 
June, 1918, $64,133,000 was appropriated; and in the year 
ending June 30, 1919, the sum of $220,383,119 was app:-o- 
$97$>0,0I>0 was withdrawn by°a Congressional" Repeal^Act) " 
We now come to a consideration of the growth of naval 
aviation since the declaration, in April, 1917, by this Gov- 
ernment that a state of war existed with Germany. At that 
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■arily very limited, and consisted largely 
perimental work with various types of seaplanes. Lighter- 
than-air work was even more limited than heavier-tban-air, as 
the Navy owned only two kite balloons and one airship. As 
soon as the United States entered the war, extensive plans 
were made for the creation of aviation activities both abroad 
and at home. On Nov. 11, 1918, aviation stations were in 
commission as follows: 

United States, Canada and Portugal 
Anacostia, D. C. Key West, Fla. 

Bay Shore, L. I. Miami, Fla. 

Brunswick, Ga. Montauk, L. I. 

Cape Mav, N. 3 . Morehead City, N. C. 

Chatham, Mass. North Sydney, N. S. 

Coco Solo, C. Z. Pensacola, Fla. 

Halifax, N. S. Ponta Delgada, Azores 

Hampton Roads, Va. Rockaway, L. I. 

San Diego, Calif. 

Arcachon Brest 

Dunkerque Fromentine 

Guipavas (Brest) Gujon 

He Tudv L’Aber Vrach 

Le Croisic La Pallice 

La Trinity Moutehic 

Paimboeuf PauiUac 

St. Inglcvert St. Trojan 

In addition to the above, an extensive activity for bombing 
operations was created in Northern Flanders, called the North- 
ern Bombing Group. 

Great Britain 

Berehaven Eastleigh 

Lough Foyle Queenstown 

Wexford Whiddy Island 

Killingholme 

Porto Corsini Lake Bolsena 

At the time of the Armistice, the following personnel was 
assigned to naval aviation: 

Naval aviation officers 2835 

Marine officers 282 

Naval enlisted personnel 43452 

Marine enlisted personnel 2180 

Grand total 48749 

Total officers serving abroad Nov. 11, 1918 1138 

Total men serving abroad Nov. 11, 1918 18167 

Grand total — Officers and mt 

Before dealing with the recon 

by naval aviation during the course of the war, it is perhaps 

germane to the enquiry to describe the purpose ° 

operations, the mode of operation, and to point out ine reasons 
which led to the establishment of stations on this side of the 
Atlantic. The reason for the seaplane in actual war opera- 
tions can be briefly given in the word “ submarine." In this 
one word was comprehended the maximum menace of the 
Teutonic powers. Surface craft operations were an ineffectual 
answer to the problem. The amount of destructive potential- 
ity of a single submarine is perhaps not generally understood. 
From figures compiled by Vice-Admiral Sims, in charge of 
Naval Overseas Forces, during the war, it is learned that every 
German submarine operating accounted for approximatdy 
$30,000,000 worth of allied shipping. Knowing the number 
of submarines operating, and the total tonnage destroyed, it 
was a comparatively simple operation to allocate to each enemy 
submarine its share of the destruction. 

There were four modes of operating as follows : 

Routine patrol. 

Escort patrol to convoys. 

Emergency patrol. 

Special bombing patrols over submarine bases. 

Large seaplanes with an extensive cruising area were gen- 
erally used for routine patrol. These planes carried either one 
or two bombs, weighing either 230 or 500 lb. each, and were 
also provided with machine gun equipment. As a rule, smaller 
type aircraft were used for convoy escort. These, too, carried 


A specially designated seaplai 


stations for emergency patrols. For bombing operations 
against submarine bases, different types of planes were used, 
in some eases, especially in the so-called Northern Bombing 


__ _ the patrols was as follows: 

Each naval air station had a certain defined zone of operation, 
and it was the duty of the officers in charge to so plot out 
their patrols that they would most effectually and thoroughly 
cover the sea area within their jurisdiction. This applies to 
the routine patrols. For the purpose of convoy escort, the 
course to be followed by the seaplanes of necessity was limited 
to the course traversed by the vessels and varied with the par- 
ticular situation. Emergency patrol may be defined as one 


:ing at that point. A patrol 
against submarine bases was one despatched from a naval air 
station, either over land or over the sea, to a neighboring port 
at which submarine activities were concentrated. A routine 
patrol normally lasted an average of three hours, although in 
some instances, there are records of routine patrols by sea- 
planes covering a period of five hours in duration, and a mile- 
age- of over three hundred nautical miles. 

The primary purpose of these routine patrols was one of 
search for enemy surface or under-surface craft. Their mis- 
sion was wholly offensive in character, and required them to 
bomb all enemy craft encountered. The primary purpose of 
a convoy escort patrol was to cooperate with the destroyere 
and accompanying naval vessels in protecting troop and sup- 
ply ships both in and out of allied ports. 

These seaplane escorts to convoys were planned with refer- 
ence to the speed of the convoy, and generally speaking, oper- 
ated in a succession of oval loops covering the convoyed tram. 
By the use of several planes following one another at stated in- 
tervals and keeping relatively the same distance from each 
other, the adjacent sea areas were thoroughly and continuously 
kept under observation. Operations by naval aircraft against 
submarine bases were carried out as follows : They were usually 


o the objective, r 

s possible returned to their 
•c carried on in the main 


despatched by the shortest r. 
leased their bombs, and as » 
home station. These operations w 
at night time. 

The station abroad with the exception of schools and bases 
at Moutehic and Pauillac, France; Eastleigh, England; Queens- 
town, Ireland; and Lake Bolsena, Italy, were for operations 
against the enemy. In general, they carried out anti-submarine 
patrols and convoy operations. 

The first American patrol in France was made at Le Croisic 
on November 18, 1917, and the last patrol was made at Brest 
on Dec. 13, 1918, upon the occasion of the President’s arrival. 
4314 patrols were carried out by American stations in France 
covering a distance of 416,767 naut. mi. 

The major operations for U. S. naval aviation were of neces- 
sity conducted in the immediate theatre of war. For the con- 
duct of these operations, nine U. S. nav.d a».- stations operated 
located at Treguier, L’Aber Vrach, Brest, De Tudy, 
~ ~ ' ' -hon, Dunkerque, 


shortly 
riod of 
uonths; 


Treguier and Arcachon did not begin operations until shor 
before the Armistice was signed, and the effective period 
operations of the other stations did not average *’» montl 
but from April to November, 1918, according to 
ports, the members of the six active U. S. naval 
in France sighted twenty-seven subma 
five, damaged twelve, and probably s; 
period of their operations, the U. S. n 
French coastal unit also escorted 477 
ing mines laid by the enemy. It is stated as a fact that no 
convoy operating' within the area of the U. S. naval air stations 
on the French const, and under the United States, aerial escort, 
was successfully attacked by hostile submarines. 

The following official tribute by the French government to 
the work of the U. S. naval air stations in France summarizes 
in a few words the broad range and character and result of 
their operations: 

“The entrance into the service of the Franco-American 
patrols of the Loire, acting in absolute cooperation with the 
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Naval Seaplane F-5-L, Fitted With Two Liberty Engines 


re-organized and increased surface patrols, broke the blockade 
by enemy submarines of the French coast, and enabled the 
authorities to receive accurate information regarding the loca- 
tion of enemy submarines, besides compelling them to cruise 
in regions where navigation was not very extensive.” 

In fact, it can be stated that during the last ten months of 
the war only three ships were torpedoed or destroyed by can- 
non in our patrol area : that is to say, between the points Pen- 
marsh and De D’Yeu; whereas in the same region we lost on 
the average of one ship a day, when, in May, 1918, the aerial 
service of the Loire was created. 

The U. S. naval aviation service controlled a large part of 
this success, which may be qualified as brilliant since it is 
figured that the efficacy of the submarine war was reduced 
ninety-nine per cent. 

It may be interesting to note the number of emergency or 
S.O.S. calls received at and responded to by U. S. naval air 
stations of the French coastal unit during the time of their 
operation. At De Tudy, there were forty-two of these emer- 
gency patrols despatched; at St. Trojan there were fifty-seven; 
at Le Croisic twenty-four; at Fromentine eight; L’Aber Vrach 
one; a total of one hundred thirty- two emergency patrols. 

The Northern Bombing Group had as its mission the attack 
of German submarine bases in Belgium. For this purpose the 
group was divided into day and night bombing squadrons, the 
day bombing being carried out by the Marine Corps and the 
night bombing by Navy personnel. This group did not get 
into active operation until just before the Armistice was signed. 
The first night bombing operation was carried out over Ostend 
in August, 1918, and the first operation of the day wing took 
place on October 14, 1918. Naval aviators from this unit were 

however, assigned to British squadrons pending es 

and assisted in many British bombing missions. 

Operations in Great Britain were carried on bi 
tions; five being located in Ireland and two : 
patrol station in England being placed ii 


30, 1918, and from that date until the signing of the Armistice 
convoyed 6,000 allied vessels and covered approximately 60,000 
mi. upon 233 patrols. 

Operations in Italy were confined to the training of pilots 
and the operation of one combatant station. Operation] at 
Porto Corsini were begun by raid over Pola which took place 
on Aug. 21, 1918. From then until the signing of the Armis- 
tiec, regular bombing raids and war patrols were carried out. 

U. S. naval aviation abroad flew a total of 791,398 naut. 

The principal duty of coastal air stations and detachments 
in the United States during the war was the training of officers 
and men for actual combative work. At the same time, it was 
necessary to carry out regular anti-submarine patrols and con- 
voy operations. Before a pilot was ready for work on an 
operating station he was sent through three separate schools. 
For a period of three months student officers were first trained 
at ground schools in the theoretical part of the subjects per- 
taining to naval aviation. They were then sent to elementary 
training stations where they received flight instruction along 
with a review of the various subjects they had taken up at 
ground school. The elementary stations, although essentially 
for training, carried out regular war patrols. Upon the com- 
pletion of elementary instruction, students were sent to the 
advanced training station at Pensacola, where they were given 
a course in practical bombing, navigation, gunnery, radio, ete. 
Upon the successful completion of this course they were com- 
missioned as Ensigns in the Naval Reserve Force and desig- 
nated as “ Naval Aviators.” At the conclusion of the war ap- 
proximately forty qualified aviators were being turned out 
from Pensacola each week. 

Lighter-than-air students were given elementary training in 
free and kite balloons at Akron, Ohio, and later sent to Rock- 
away. Cape May or Hampton Roads for airship work before 
being qualified as “ Naval Aviators.” 



The Smallest Naval Seaplane : the Loening “ Kitten ” 
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Id addition to other operations, a number of ground officers 

executive, gunner}-, navigation officers, etc. 

Without going too much into detail on the subject of sea- 
plane operations against the enemy on this side of the Atlantic, 
it may be of interest to recall that enemy submarines were 
operating off the Atlantic seaboard through several months 
of the year 1918, and that in addition to this, the United States 
despatched convoys from Atlantic ports carrying over two 
million soldiers abroad from the declaration of hostilities until 
the signing of the Armistice. It was obviously a matter of first 
importance that these convoys, as well as the innumerable sup- 

C ly ships, should be safely escorted from their ports of em- 
irkation. It can be pointed out ns a matter of pardonable 
pride that the protection afforded by the Navy Department in 

ployment of surface and Naval aircraft, was so thorough and 
effective that during the entire course of the war, not a single 
convoy or Naval vessel, nor the life of a single American 
soldier or sailor was lost within the sea area under the juri» 
diction of U. S. naval air stations on this side of the Atlantic. 

Demobilization was started shortly after the Armistice was 
signed. By Act of Congress, naval aviation was limited to six 
heavier-than-air stations within the continental limits of the 
United States. It became necessary, therefore, to dismantle a 
number of stations, but the following were retained as perma- 

Chatham, Mass Lighter-than-Air 

Roekawny, L. I-, N. Y Heavier-than-Air and Lighter- 

Cape May, N. J Heavier-than-Air and Lightcr- 

than-Air 

Anacostia, D. C Experimental 

Hampton Roads, Va Heavier-than-Air and Lighter- 

Key West, Fla Heavier-than-Air and Lighter- 

Pensacola, Fla Heavier- than- Air and Lighter- 

than-Air School 

San Diego, Calif Heavier-than-Air and Lighter- 

than-Air School 

Coco Solo, C. Z Heavier-than-Air and Lighter- 

than-Air 

Quantico, Va Heavier-than-Air Marines 

Paris Island, S. C Hcavicr-than-Air Marines 

Great Lakes, III Mechanics’ School 

At all fleet bases both in the United States and foreign 
possessions, it is the desire to establish aviation facilities. 

The peace time operation of shore stations is as nearly as 

schedule is laid down well ahead of time in order that the 
personnel may be able to thoroughly carry out its duties under 
any circnmstances and in any emergency. Pilots are kept in 
constant training in various aviation subjects such as bomb- 
ing, gunnery, navigation and radio. Competitive target prac- 
tices are carried out periodically. Practice patrols are made 

surface craft 0 and °air "stations’* take D ''part in" various war 
maneuvers in conjunction with other naval units under direc- 
tion of the district commandants. 

Developments os Result of IF or 
The following developments and achievements mark the re- 
sults of the U. S. naval aviation activities during the war: 

The large NC type flying boat, capable of carrying very 
heavy armament, was successfully developed for long distance 
war patrols. This boot was not finished in time to engage in 
active combatant operations. In May, 1919, Comdr. J. H. 
Towers was given command of a group of three boats of the 
NC type for the purpose of making a flight across the Atlantic. 
Elaborate arrangements were completed in order to insure, 
insofar as practicable, the success of the expedition and to ob- 
tain the fullest information and most complete data regarding 
the venture. The NC-4, starting with a weight of 28,600 lb- 
under the command of Lieut. Comdr. A. C. Read, made the 
trip successfully, and by his splendid achievement added a last- 
ing glorv to the record of the American Navy. In this, the 
first successful trans-Atlantic flight, 4513 mi. were covered in 
53 hr. and 31 min. of flying. The longest leg of this flight, 
from Trepassey to the Azores, 1380 mi., was covered in 15 hr. 
and 18 min. This splendid feat proved that the NC type of 


e purpose fi 


which it 


seaplane was eminently fitted for 
designed. 

On Apr. 25, 1919, a twin-motored flying boat of the F-5 
type, fitted with two direct drive high compression Liberty en- 
gines. made a non-stop flight of 20 hr and 10 min., during 
which time a distance of approximately 1250 nautical miles 
was covered. This boat carried a crew of four and the total 
weight was approximately 16,200 lb. 

Considerable progress was made in the development of the 
non-rigid airship. The C-5, commanded by Lieut. _ Comdr. 


unpreventable loss of this 
this vessel would have sue- 
t trims- At I an 




nsmission on aircraft was greatly 
of hostilities. On the trans-Atl 
nication was maintained with a snore station 
of 700 mi. One seaplane was heard at thi 




; qualified naval 


single-seater scout airp 
with proper personnel 
the U. S. S. Shawmut r 


ing Corps 
d admin istr 


e of 1,400 mi. 
ising approxi- 


lcr thought 


fas assigned to the U. S. 
notored flying boats, three 


The detachment sewed with considerable success. The flying 
re used for search problems, bombing practice and' 
Spotting for the fleet was also done by land type 
with marked success. Kite balloons were used from 
is. Certain of the latter have also been supplied with 
ichines mounted upon their turrets from whieh they 


•t been supplied, but it is believed that naval 
■n advantage of its opportunity to establish 
nent arm of the Navv and wiU soon demon- 


Exploration for New Helium Supplies 

The Army and Navy Helium Board recently considered the 

J nestion of exploration for new sources of supply of helium 
or the airships of the two departments. The board recom- 
mended that this question of exploration and all other ques- 
tions relating thereto -be placed in the hands of the Departmi 


ived the ri 

tion. and an allotment of $25,000 each from the War Depart- 
ment and the Navy Department has been allocated for the pur- 

relative to helium. The House Committee on Public Lands 
on Oct. 21 reported the bill S.2775, to promote the mining of 
coal, phosphate, oil, gas and sodium on the public domain. 
It is stated that “ Upon the urgent request ot the Secretary 
of War and the Secretary of the Navy, your committee added 
in section 1 of the House draft a provision resewing to the 
United States all deposits of helium in the public land, and in 
section 38 of the committee draft provided further that the 
United States Government shall have the preferential right to 

posits leased under Ihe act under such rules and regulations as 
shall be prescribed by the Secretary of the Interior.” 


Effect of Envelope Pressure on Airships 


By R. H. Upson 

utica I Engineer. The Goodyear ' 


The effect of envelope pi 

airship design in general, but there are many a 
question which should be carefully considered by 
ing to do with airship operation. 


ures in non-rigid airships per 
pretty closely connected wit 
there are many aspects of th 


e and Purpose o/ Gas P 
nining a 


airship a slight i 


r proper positions. 


In any type of airship, however, there is always pressure 
e top. due to the head of gas at that point. According 
neriean practice, when we speak of envelope pressure, we 
•he pressure of gas at the bottom of the envelope. "" 


llowing purposes: 


There is another factor, however, which makes it desirable 
to carry even lower pressure whenever possible. This is the 
fatigue effect on the rubber of the gas film. The following 
interesting experiments may be made by any one who will go 
‘ “ ‘ ‘wo large rubber bands and hang them 

. . ffhf per cent ; *t hen "notice th> con- 

dition of the bands after only a few days of exposure. If 
they were in the same condition to start with, the one which 
nous had been stretched will be found to have aged out of all pro- 
rigid ’portion to the other. 

’ " ’ An envelope recently got in a leaky condition and was found 
hove been stretched, or strained very severely in all diree- 
ns. A microscopic examination of the gas Him showed that 
the strained portion there were a number of 

— » by fatigue of 

affected by te 


a nailiTout'in 
them, enough to stretch it 


ividently caused b, 


pf the rubber. This is 


t of the fabric. 

untry itei 


i (1) h 
e (3) h 


: may and should 1 
in flight. 


The only every day 


sually in the 


(3) To keep bad wrinkle 
III all airships hitherto in u 
been the critical one for flight 

always been the critical item for static conditions, t 

The principal danger from too low a pressure is in case of 
broken battens piercing the gas bag. That this is a real danger 
cannot' be doubted, but it hardly applies except at full power, 
and even then there are severafeases of the nose having caved 
in with no serious consequences. In flight then the pressure 
should be kept high enough to prevent the nose from caving in. 
but with as small a margin above this point as possible. For 
any given speed the average pressure which must be sought 
depends to some extent on the stability of the ship and the 
atmosphere; in other words, on the pilot’s judgment as to how- 
much allowance he need carry above the theoretical lower 
limit. Aside from this the operating pressure may ‘ 
for lower speeds about in proportion *- - 

While standing in the hangar the pressut 

object here is to keep bad wrinkles out.'i 
y to accomplish this is surprisingly 
id of Vs in. or 10 mm. 

Effect of High Pressure on Envelope Cloth 
Whether flying or in the hangar, but especially in the 
hangar, it is important to keep the pressure ns low as possible. 
It seems a popular impression has been gathered from pneu- 
matic tire experience that the most important thing in a bal- 
loon is to keep the pressure high enough. This is further in- 
fluenced by the idea that there is a large factor of safety in 
the balloon and that the purpose of the safety valve is to keep 
the pressure automatically within safe limits. As a matter of 
safety from bursting this is true, but there are other very 
serious effects of high pressure which must be taken into 

First consider the effect of undue pressure on the cloth or 
strength element of the fabric. It puts upon it aji extra 
tension which above a certain point is very bad. A fabric 
which has been continuously strained will not hold as much 
ns one which receives only momentary stresses. For instance, 
if the factor of fatigue of a fabric is 2.8, this means that a 
given kind of fabric will support momentarily about 2.8 times 
as much stress as it will continuously. If necessary, the safety 
valves may be set up to a pressure which will leave a total 
factor of safety of only 4 without any particular danger, 
providing the automatic operation of the valve is. only relied 
on for an emergency, in whieh ease the maximum pressure 
will be of very short duration. For any condition lasting 
longer than say 5 min- it is aimed to have the total factor of 
safety between 6 and 8. 


jf undoubtedly f 
could be held entirely responsible. 
The only safe rule to go by is to 

different speeds are given in the 


In^the case of some ships, noticeably those of Class “ C,” 

in excess of what has actually been tested practice at Akron. 
So far as we can see there are only three possible causes for 

(1) Inaccurate observation. 

(2) Improper adjustm 

(3) False re" ” " 

effects. 

The first item above is simply a 

allowing for the bumps and for 

if extreme. As to item (2) the manometers should be checked 
that they read correctly with the manometer 
tube full of hydrogen. They should be adjusted to compen- 
sate for the head of gas between the car and the bag. In the 
Class “ C ” ships this amounts to setting the liquid to start 
with at 4 mm or .15 in. above the zero mark. 

Item (3) is one which is more difficult to check and is also 
subject to change. For instance, if a larger wind shield or 
some other obstruction is placed in front of the pilot’s cockpit 
it usually or — “* s — — *' — c J 


• of the manometers, due to dynamic 


n the free end of tl 


i producing a reading which is too high; 
reverse takes place and the manometer may read, for instance, 
25 mm. when the real pressure in the bag is 30 or 40 mm. If 
anything like this is suspected or in any case where changes 
are made in the equipment surrounding the cockpit, careful 
tests should be made to determine whether the free end of the 

follows : 

( 1 ) During stable flight see that all valves and dampeis are 
tight. Throttle the engine down quickly from full power, 
keeping the ship at the same altitude by use of the statoscope. 
If the pressure goes through any marked change in this process 
it is on indication that the reading has been effected by con- 
ditions in the cockpit. 

(21 Mount a propeller from another car directly in front 
of the car being tested, while in the hangar, and repeat the 
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Factors Affecting Gas Purity 

Contrary to general opinion, pressure has very little effe 
in preventing the inward diffusion of air, providing there 
no actual suction at the bottom of the bag. To assure mu 
mum gas purity air should be kept out of the ballonets as f. 
as possible. To do this while at the same time keeping 
pressure down, without undue wastage of gas, requi 
careful management. The easiest way in the hangar 
' ' ' ‘ cr-balanced to mi 


a steel gas holder properly conn ter-bt 


proper pressure. Then the balloon c; 
connected while in the hangar. 

An incidental source of trouble wi... 
here noted. Several balloons have been fou 

i, together with the inevit- 


i be left permanently 
1 ballonets should be 


able holes. An ostrich ct_ „ 

been able to make balloons yet that can. It is a good idea to 
rather be particularly careful about running the propellers in a sandy 
* *■ — locality. The air valves should be taken out once in a while 

and the ballonets should be inspected inside. 


The Watkins Foulnot Parachute 


By Wm. F. Watkins 


The Watkins Foulnot parachute constitutes a very valuable 
safety device for the airplane. It requires only three-fourths 
of one second for quick opening and has a rate of descent 
of 14 ft. per sec., as demonstrated at Atlantic City in May, 

The specification and complete detailed description are as 
follows: Diameter, 24% ft., shroud lines 26 ft., breaking 

strength each line 250 lb. Total strength of shroud lines 


le parachute is n 
Grade 1 


BaBoonsilk* 
Indian Head linen 


grades of material. 


The first item to be considered is the strength embodied 
the construction of the parachute. 

The shroud lines form the base of the entire structure of t 
parachute, 


my as the ribs are the base of 
Thirteen lines, 90 ft. long, are 
thimble, thus 


leaving twenty-six dependent ends or lines, approximately 45 
ft. in length. The line employed is made of pure flax that will 
withstand a breaking strain of 250 lb. At the point of the 
outside edge of the silk cover a line is laid at right angles to 
the shroud lines and lashed to the individual lines to take the 
radial stress off of the fabric. 

The fabric is laid on the structure of the shroud lines, the 
lines being faced in, in the same manner as employed on sails 
or tents. This is to present as nearly a smooth surface as 
possible, both inside and out. This fabric is composed of the 
best grade of Japanese silk, to secure the greatest strength and 
least weight, and at the same time insure it being packed into 
the smallest possible space. 

Referring to the accompanying sketches. Fig. 1 illustrates 
the bottom view of parachute in the pack. The container itself 
is made of waterproof material, the top being a single, circular 
piece, 19 in. in diameter. The sides and bottom are composed 
of eight segments, bellows and orange peel, constructed as 
shown in Fig. 2. 

Fig. 3 illustrates the manner by which the enclosed parachute 
is secured in the pack, and the complete and simultaneous open- 
ing is insured. The loops on the ends of segments are tied 
with a cord of only sufficient strength t 
will not be torn open by the wind. Fou 
than the stay cord, are looped around the stay and lashed” to 
the life line extending to the wearer’s harness, with a slight 
amount of slack between the lash and the packed parachute 
Thus, when a strain is placed on the life line by the jumper 
leaping overboard, the first strain falls on the light stay cord, 
breaking it at four places, which insures the complete opening 
of the pack, the short lengths not offering enough resistance 
to hold two segments together or being long enough to tangle. 

Fig. 4 illustrates the action of the parachute at the instant 
of leaving the pack, just before the break cord is severed, r~ 1 
further show " 


ing fabric. The rush of air up under the fabric causes it to 
open instantly. A small opening is left at the top of the para- 
chute which serves to secure the draft of air up through the 
so-called flue ; but as it has other purposes it will be dealt with 
more extensively later. 

Referring to Fig. 5, a better understanding may be obtained 
of the action of the parachute bs it leaves the pack. This view 
is looking upward at the same instant as illustrated in Fig. 4. 
It will be noted that in placing the parachute in the pack, it 
is folded so that the folds of the fabric open outward, which 
in the case of old types of parachutes was cons' ' - - - 

to secure the opening of the parachute with: 
time. No doubt this feature is of some importance in its use 
on the Watkins Foulnot parachute; but the real means of 
securing the quick opening feature is the forming of the draft 
flue up through the center of the down-dropping parachute 
which causes it to open in three-fourths of a second. 

The open parachute is illustrated in Fig. 6. The Watkins 
Foulnot parachute has the same shape as the mushroom type 
umbrella, 24 ft. in diameter. It has an air resistance that 
allows a body weighting 165 lb. to descend at the rate of 14 ft. 
per sec., or the equivalent of a 4 ft. free jump. 

It often happens that after the descent has been made, the 
collapsing parachute will become a tangle of li 
the fabric turning wrong side out and blowii 
shroud lines. 

Fig. 7 illustrates a figure eight link that is 
shroud line close to the bottom hoop as a mean 
the lines easily to effect the untangling. This link 
' and it — ” *- — ’* * 


id line before it will 


of detaching 

dthstand the” breaking strain of the 
bend open, namely, 250 lb. However, 
the link sidewise to a sufficient 


e slipped out, 
n, without imp 


Fig. 8 illustrates the 
laid in the pack to prey 
Fig. 9 illustrates the c 
furnished with the parachute. 


impairing its orig- 

, o’ r* — 

pair of plier 
inner in which the shroud lines a 
fouling as they are pulled out. 

... i by the jumper ai 


material and will withstand s< 


which laces in front and is p 


c possibility of stopping 
’ the pilot to land with 

roper's 


to prevent fouling. 

By employing two hoops of the same sire, one in the top 
of the parachute and one as near the ends of the shroud lines 
oc ....... a. I.. „ a,,., ... f.. „ n ,i... — a 


'blood circulation and so causing t 
benumbed feet or arms. 

Fig. 12 depicts the quick release clasp by which the jt 
harness is attached to the life line. 

The end of the life line is provided with a link that slips over 
the beckett of the hinged elasp much the same as the hinged 
hasp used on bam doors. The elasp is locked down by a turn 
button that can only be turned by hand. It enables the jumper 
instantly to release himself from the parachute when the land- 
ing is made, or to leave the plane when landed without remov- 
ing the harness if the flight is to be resumed after a stop. 

As is often the case, it is desirable to have some means of 
guiding the descent, either out from under a burning plane or 
airship or away from trees or buildings when nearing the 
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with which the harness of the Watkins Foulnot parachute is 
equipped. When not in use, the elastic, as indicated by No. 48 
in Fig. 10, holds the wings into the sides, and when needed can 
be extended and the descent guided by turning the wing in the 
direction in which it is desired to go. With these wings it is 
possible to control the descent approximately 300 ft. in each 
1000 ft. of descent. 

Tests made with a sand bag weighing 250 lb. demonstrated 
the fact that with a closed top parachute, when dropped ' 
from a rapidly moving plane, the opening lash was sufficient 
to snap the top out of the parachute. With a small opening 
in the top, which let a part of the air pressure escape, this did 

Subsequent tests and demonstration, where the ground eleva- 
tion was high and humidity correspondingly low, showed that 


chute opens the jar is taken on the elastic, which, giving in 
both directions, relieves the jumper of the jar. Should uuch 
a thing occur as the breaking of the clastic, the strain would 
then fall on the life line; but in any event the jar would be 
taken up in breaking of the elastic. It is hardly possible that 
the elastic would break, as it takes the combined strength of 
four men to get any appreciable amount of stretch in the 
elastic. 

Another feature of the Watkins Foulnot parachute is the life 
line. This is composed of the ends of the twenty-six shroud 
lines, cabled and served with a mousing of light flax whale line. 
With the exception of the figure eight links, the shroud lines 
are continuous from the eye of the life line up over the top 
of the parachute and down on the other side to the eye of the 
life line again. Thus the use of a number of eyes and thimbles 
is eliminated and the maximum strength of the parachute 





Development of an Aircraft Incidence Meter* 

By A. D. Zafam, Ph.D. 
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Fio. 2. Detail of the Fin Arrangement 


Fig. 3. General View of the Valve Cords 



the center cords being adjustable 
toggles and the car are termed the 
above the toggles being called the 

type network is fastened I 


corresponding to the si 


between the 
suspension, thos« 
1 the upper ear suspension, 
ilitate mooring a large mesi 
- top of - 


belt 


cords. 


Car . — The car is of the usual rectangular type. 

Grab Hopes . — There are five grab ropes on each side, 
namely: 


the car. Tearing off the ripping panel uncovers elliptical holes 
for the escape of the gas. This arrangement insures the same 
strength at all points, including the ripping portion, of the 
envelope. A safety device (clamp and ring), attached near 
each of the two glands of the valve and ripping cords, permits 
their operation only after a sharp pull of about 30 lb. 

Car Telephone IFire. — The car telephone wire starts from 
the junction piece (II) of the traction suspension and leads 
directly to the car. 

Equipment and Instruments . — The equipment and instru- 
ments on board are the same as those used in other types of 
balloons. In trial ascents the electric anemometer is fastened 
to the distance bar, or, preferably, between two traction sus- 
pension cables, to avoid eddies due to the car. 


Three forward (I, f, 1") toggled into the spliced eyes near 
the bottom of the front system of crow’s feet. 

^One amidships (m) at the top of the center suspension cord 

One aft (n) near the top of the rear suspension cord of the 

Valve Cord . — The valve is directly controlled from the car 
by a hemp cord (») piercing the envelope by means of a 
special gland (C). 

Ripping Cord . — A ripping cord with a red strand leads to 


Inflation 

Mounting and Adjusting the Valve . — A cord runs from the 
valve to the circular rigging band opposite, passing through 
the apex of the pyramid of cords attached to the ballonet 
diaphragm. This cord ends in a large loop attached to the 
valve ring by a square knot obtained by covering the valve. 

The valve is mounted on the balloon by means of wing nuts 
with a rubber gasket between the wood and fabric. 

The length of the automatic valve control cord is adjusted 
during construction, but it can be readjusted by moving the 
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lurk’s head knot bearing against the thimble of the one of 
eight cords. This knot may be brought to the outside by 
means of a gland in the center of the circular belt. Adjust- 
ment can thus easily be made even on an inflated balloon. 

All the cords are made according to gauge and their proper 
operation is tested by inflating the balloon with air. When 
the balloon is in service, the automatic working of the valve 
should be frequently verified. 

Inflation .— Spread the balloon upon two ordinary tarpaulind 
placed end to end so that the wind will be dead ahead of the 

Fasten a few picket ropes to their respective stakes. 

Distribute at least eighty sand bags around the equatorial 
band, hanging them on the first row of crow’s feet. 

Inflate the balloon. At the beginning of inflation the gas 
should be limited to the forward half of the balloon by having 
members of the balloon squad lie across the center. As in- 
flation proceeds, these men gradually move toward the rear. 
The gas flow should not be checked until the automatic work- 
ing of the valve has been verified. 

Replenishment . — As the inflation pipe is at the bow, the 


i of Valve .— Verify the good working ol the 
imp and lightly grease the joints, 
e of Rigging .— The type M balloon has been 

J . — nr maintenance of the rig] ring. 

g has been divided into a 
. interchangeable and easily 
it a unit shows signs of pronounced wear or if a 
n poor condition, it can be replaced in the evening 


especially designed to permit easy mai 
With this end in view the rigging 1 
number of simple units, strictly mb 


The box of spare parts contains a large number of rigging 
units. Each unit should be replaced by a newly made one as 
soon as it has been put into use on the balloon. 

If the rigging is thus kept continually in perfect condition 
its total replacement will never be necessary and the observer 
may always feel perfectly safe. 


The principles followed in handling spherical balloons with 
their grab ropes and brace ropes, apply also to the Caqpqt 
type M balloon. 

Procedure . — To attach the car to the envelope and to fasten 
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Just the tension anil fasten each stabilizer to the opposite end 
of the bar from the corresponding thimble. 

Fasten the valve and ripping cords to the bar, allowing a 
sufficient amount of slack. 

Bring the balloon close to the ground, take hold of the grab 
ropes near the winch, bring the balloon back a little to allow 
the riggers to loop the winch cable into the junction piece. 
Tie the telephone wire of the car to that of the winch cable. 
Let the balloon rise and let out the ropes by the customary 

In case of a strong wind, tie the winch firmly to mooring 
stakes, so tliat it can not turn over. 

Ascents. — The ascent is made in the same way as with a 

p Load of Car. — The car should carry not less than 164 lb. nor 
more than 374 lb. 

Brace Rope Drill.— In this drill the squads in the rear go 
the first from the brace ropes to the grab ropes and the last 
from the grab ropes to the brace ropes. 

Conveyance by Grab Ropes. — The balloon without the car 
may be conveyed by hand by the grab ropes. Leave the sand 
bags at the fastening points, as mentioned above. During the 

conveyance the balloon must be kept headed into the wind. 



Motor Fuels* 

By E. W. Dean 

Petroleum Chemist of the Bureau of Mines 

The use of vehicles propelled by internal combustion engines 
is rapidly increasing, and the production of the raw material 
(crude petroleum! from which the most important type of 
motor fuel (gasoline) is obtained shows signs of reaching a 

are obviously limited, and the Bureau of Mines believes it de- 
sirable that conservation and efficiency in the production and 
utilization of gasoline be promoted. 

ward conservation it 'is desirable to furnish fundamental knowl- 
edge concerning the present gasoline situation. 

There are in use three general methods for the production 
of gasoline: 

(1) The “straight refinery” process, involving distillation 
of ernde petroleum with subsequent chemical treatment and 
redistillatiou of the volatile fractions. 

(2) The “ casinghead ” gasoline process, involving the ex- 
traction (by compression or absorption) of liquid constituents 
from certain types of natural gas. 

(3) The cracking process, involving the decomposition of 
heavy petroleum distillates under heat and pressure with the 
formation of gasoline. 

The three types of gasoline differ somewhat in physical or 
chemical properties, but are all entirely satisfactory as motor 
fuel if properly produced. 

The production of gasoline lias increased from approxi- 
mately 13 million barrels for the year 1909 to over 85 million 
barrels for the year 1918, a gain of about 560 per cent. The 
production of crude oil in the United States has during the 
same peri oil increased only about 95 per cent, while the number 
of cars and trucks in service has increased about 1700 per cent. 
This means that, although the petroleum refiner has increased 
his efficiency more than has the producer, he has not kept pace 
with the manufacturer of automotive vehicles. The possibility 
of a motor fuel shortage in the reasonably near future, unless 
other sources of supply are developed, is indicated by these 

Certain seasonal variations in the production, consumption 
and storage of gasoline may be noted. Production decreases 
Blightly in the winter months and is at a maximum in the 
summer. Consumption varies considerably with seasonal con- 
ditions and is less than production in the winter months and 



more than consumption in the summer. Stocks of gasoline 
vary in the same proportion, but in the reverse direction from 
consumption. 

Marketing practice for gasoline is complicated and does not 
follow general rules very closely. Variations in the price of 
gasoline are controlled by costs of transportation and demands 

are hosts of variations. 

The most important property of gasoline is its volatility or 
distillation range. This property is subject to a certain gen- 
eral variation in different parts of the country. The Pacifie 
Coast states receive the most volatile type, the Rocky Moun- 
tain states the least volatile. The Atlantic Coast states seem 
to require and receive gasoline somewhat less volatile than that 
marketed on the West Coast. The volatility of gasoline 
marketed in the Mid-Continent states is intermediate between 
that of the Atlantic Coast and Rocky Mountain states. 

Surveys of the grades of gasoline marketed throughout the 
country were made by the Bureau of Mines in the spring of 
1917 and the spring of 1919. It was found that during the 
change occurred in the general quality of gasoline. The per- 
centages of low boiling fractions remained practically the same, 
but the end points or upper boiling limits were higher in 1919 
than in 1917, the difference being between 25 and 30 deg. Fahr. 
It is believed, however, that improvements in the design of 
engines have fully made up for this difference, and that users 
of motor vehicles are having no more fuel trouble than they 
had two years ago. 

Tests for the presence or absence of acid in gasoline are 
believed to be of practical value and are usually included in 
specifications. Tests for the percentage of olefin or unsatu- 
rated constituents are of scientific interest, but are not believed 
necessary in specifications. The widely used gravity test has 
beeii shown to lack practical value in indicating the grade and 
quality of gasoline. 

It is believed that oil shale may develop as a resource for 
motor fuel as petroleum reserves are depleted. Alcohol is also 
a potential motor fuel of the future, and is already being 
marketed for this purpose in the form of a blend with "coal tar 
and petroleum distillates. Coal tar distillates are at present 
the most important type of gasoline substitute, and are to be 
obtained in markets adjacent to by-product coking plants. 
They are undoubtedly satisfactory products if properly uti- 
lized, but the maximum resources of such fuels are not suffi- 
cient to permit them to take rank os more than a slight factor 
in the problem of gasoline conservation. 
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This publication is published with the idea of p 


r that b 

— ...... of car or gasoline engine. 

The practical side of the subject is strictly adhered to and no 
attempt is made to treat the subject in a theoretical manner. 

The principles of the gasoline engine are thoroughly treated, 
including valve timing, firing, order, carburetion, cooling and 
lubrication, ignition and electric systems. Installation, care 
and adjustments for all parts are given, also the analyses of 
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The encyclopedia also gives the 

for the repair and overhauling of motors,' „ 

for the use of shop tools and welding apparatus, with 


iple 


illustrations. 

There are several chapters of particular interest to the 
aeronautical man. These include descriptions of airplane in- 
struments, supplements on the Liberty, Gnome, Curtiss, Hall- 
Scott and several other aviation motors. Another chapter 
gives the theory of flight of airplanes, different types, control 
members and their purpose, and notes on airplane — -* 


Navy Specifications for 


The Bureau of Construction and Repair, Navy Department, 
asks under schedule No. 5202 for bids, to be opened Jan. 2, 
1920, oh flying machines meeting the following specifications: 

It is the intent of this schedule to secure proposals for the 
supply of two-place airplanes capable of use either as sea- 
planes or as land planes, complying so far as possible with 
all the requirements specified herein, to be built in accordance 
with Navy Department General Specifications for Airplanes 
No. 100-A, except as modified by these specifications. 

The functions of the new type which it is desired to develop 
are considered to be as follows : 

(a) A plane for use as a seaplane and for use as a land 

plane. 

Tlie plane is to be so designed that there is combined in a 
single landing gear both the landing gear of a seaplane and the 
landing gear of a land plane, or it is to be so designed that 
it can be converted into either a seaplane or a land plane by 
changing the type of landing gear only. The pontoon stmts 
should fit the land chassis strut fittings at fuselage without any 


tions 

(b) As a land plane. 

The loading per square foot of wing surface and per brake 
horsepower should be low enough to insure a take-off where 
only a short run is available, and on ground of the character 
which is encountered in small fields on expeditionary duty. The 
plane should have ample propeller clearance and wheels high 
enough to permit operation oyer unprepared ground. 




ns arc favorable the seaplane will be 
lowered over cne siae oi a ship and required to rise with its 
own power from the sea. The plane shall, therefore, be pro- 
vided with a suitable hoisting sling (General Specifications 
100-A, paragraph 230), readily accessible to the crew of the 
seaplane and conveniently arranged for hooking on in a swell 
with ship rolling. The seaplane shall be stable and controllable 
when running in a moderately rough sea. Particular attention 
must be given to the protection of the propeller from spray. 

Bidders must show in their designs sufficient evidence of sea- 
worthiness to convince the department that the design is worth 
consideration. Bidders are required to show a stable flotation 
system; secure against capsizing when at rest on a rough sea; 
provided with water-tight subdivisions; an excess buoyancy of 
more than 100 per cent; sufficient clearance under lower wings 
and tail to keep clear of breaking seas; means for towing con- 
sisting of a bridle or lizard secured forward at a suitable point 
for towing and led fiaak to a point where the erew can con- 
veniently reach it for securing a heaving line. 

Favorable consideration will be given to the provision -for 
detaching the wings wholly or in part while adrift at sea. It 
is contemplated that as a seaplane, the plane will sometimes 
land in very rough water, and in case of a wreck it is desired 
that the flotation elements will remain sufficiently intact and 
buoyant to float the crew until they can be rescued. (General 
Specifications 100-A, paragraphs 341-6.) 

(d) Maneuvering in the air. 

In the air the plane both as a seaplane and a land plane 
shall be in proper flying balance, completely controllable, and 
in all respects a safe and reliable flying machine. 

The inherent stability shall be such that pitching motions 
die out naturally without the intervention of the pilot; the 
directional stability such that a given course can be held with- 
out undue effort that on a turn, if correctly banked, the plane 
tends to hold this bank; that no abnormal motion is intro- 
duced by cutting on or off power. (General Specifications 
100-A, paragraph 347.) 

(e) Handling and housing. 

The airplane shall be constructed so as to permit ready as- 
sembly and disassembly of the principal parts to facilitate 
stowage aboard ship. Especial attention must be given to 


an Amphibian Plane 

rapid and certain alignment of all fixed surfaces, if possible 
without need for adjustments. Folding wings or quick detach- 
ing wings are desired. The airplanes will be housed in a re- 
stricted space, but must be in a condition for service in a mini- 
mum time, and in any case on not more than one-half hoops 
notice. Wing panels shall be less than 25 ft. in length, and in 
general, careful attention shall be given keeping over-all di- 
mensions of all principal parts to a minimum. All control 
leads shall be readily accessible and so rigged that correct 
adjustment of slack is not affected by assembly and disassem- 
bly. Gasoline and oil piping and engine controls should be no 
rigged as to be unaffected by disassembly of the airplane for 
storage. The complete power plant should remain assembled 
as a unit. 

(f) Handling crates. 

The parts of ^the airplane arc to^be so distributed among the 

by manual' labor without the use of special equipment 1 * The 

crates shall be reasonably water-tight and so constructed as 
to permit ready reassembly and recrating, and sufficiently 
rugged to permit of rough handling. 

HfL? carrying a useful load of 1200 lb., representing 
such items as the department may designate, the airplane shall 
meet the following performances : 

(1) As a land plane, the minimum performance shall lie 

Low speed 15 m.p.h. at sea level 

High speed 90 m.p.h. at sea level 

Climb in 7 min 5000 ft. 

(2) As a seaplane, it shall approximate at least the fol- 

Low speed 48 m.p.h. 

High speed 85m.p.h. 

(h) Endurance. 

These planes shall have a cruising range of at least 300 mi., 
necessitating from three to four hours’ fuel capacity. 

Particulars to Be Forwarded with Proposals 
Particulars to be forwarded with proposals shall be in gen- 
eral as required in General Specifications 100-A, Section I, 
except such items as may be waived by the Navy Department, 
for the plane both as a seaplane and as a land plane. In addi- 
tion there shall be furnished complete drawings of the handling 
crates, showing the method of construction and overall dimen- 
sions of packages when ready for storage aboard ship. 

Load Definitions 

The terms “ light load,” “ full load,” etc., shall be understood 
to be defined as given in General Specifications 100-A. 
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1 Set Radio Telephone A Telf«rapt> no lb' 

1 Set Camera mod Sopplleo to ■■ 

| t SiulSIe?! 1 '' ' lj 

Total Weight Allowance 1801b. 

Power Plant 

The power plant shall include the following : 


plugs. In a glide the ei 


le engine must be kept warm. It should 
t~be allowed to go below 70 deg. Cent., and the throttle 
d he repeatedly opened to clear out the cylinders. When 
ie is allowed to cool to too low a temperature, contrac- 
ts allows too much oil to be “ pumped ” into 
■ s and the plugs »’’ *--*-•* 


available, and b; 


t to bo remembered in allowing the engine to 

e adjusted to use the 

‘ ie is well warmed 


i&icl-ntn 

iixH'’"'" 1 '' 

Further details in regard to the provisions and intent of this 
specification, as well as copies of all Navy aeronautical specifi- 
cations, may be obtained by consulting the Bureaus of Con- 
struction and Repair, and Steam Engineering, Navy Depart- 
ment, Washington, D. C. 

Engine Rules for Pilots 

The following engine rules are furnished Air Service pilots 
and are published in the News Letter for the interest of all 
concerned outside of the Service: 

service two things * **--* ~ - ’**** 

denly accelerated oi 
allowed to race 

In reference 

eration of the 

which result in warping of parts. Especially is this* true of 
valves, and the majority of valve trouble is started this way. 
A very slight warpage of the valve will cause the valve to bum 
and a missing cylinder results. The extent of this trouble 
vanes with different engines. Sudden changes in temperature 
also set up strains in other parts which weaken them and may 
result in a permanent injury. 

With this in mind, all pilots on starting an engine should 
warm it up gradually. It should be idle just fast enough to 
keep all cylinders firing until the temperature is at least 60 
deg. Cent. In cold weather it may be necessary to run a little 
faster, but it must be remembered that when the engine is cold 
the oil is thick and there is danger of cavitation in the oil line 
if the engine is speeded up. When the engine is thoroughly 
warmed up it may be gradually opened wide for a short 
time to insure that it is working properly, but continued run- 
ning with open throttle on the ground will cause overheating. 

In taxying the throttle should never be suddenly opened or 
closed unless it is absolutely essential. In taking off the same 
is true. It is not necessary to suddenly push the throttle open. 
Take it easy — the results are far more satisfactory. 

In the air. unless you arc actually engaged in stunting, the 
engine should be partly throttled. The airplane will handle 
better, the life of the engine will be lengthened, and the cruis- 
ing radius will be increased. The Hispano-Suiza and the 
Liberty are high-compression engines and designed for full 
throttle only at high altitudes. Never let the engine race— keep 
the nose up or throttle the engine. In stunting, throttle when- 
ever the engine races— don’t go into a glide or slip with the 
engine full on. 

When you close the throttle, close it slowly. If the throttle 
is jerked closed, the valves, which arc running at a cherry-red 
heat, will cool suddenly and a warpage will result. 

Another source of trouble is that of fouling of plugs, and 
it is almost entirely the fault of the pilot. However well the 
engine may be adjusted, abuse in the air can result in fouled 


o prime the 


r suddenly be required. 

flooding, in cold weather it may be necessary t 
engine, but this should not be overdone, as it is caste, to O yet- 
come too lean a mixture than one too rich. The Liberty may 
be primed by the use of the Lunkenheimer primer on the dash 
and the Hispano-Suiza through priming cocks on the manifold. 
The charge should be taken into the engine with the throttle 
nearly closed, and no time should be lost between the taking 
in of the charge and its ignition, as only a short time in a cold 
engine is sufficient to cause the “fog” of the gasoline in the 
intake pipes and cylinders to condense. The propeller should 
be “ placed ” quickly and the pilot should be ready to turn the 
starting magneto as soon as “ dear ” has been called. If the 
engine is flooded it may best be cleared by turning the pro- 
peller backward. 

In conclusion, it is desired to emphasize the fact that the 
engine’s performance nnd length of life depend largely on the 
pilot. If the engine is running all right when you take it, 
and an airplane should never be taken with the engine missing 
or failing to turn up to its proper r.p.m., it will continue to 
do so except in exceptional cases, if you handle it properly. 
Many of the pilots used Curtiss OX-5 engines in their training, 
and make the mistake of thinking that other engines should 
give the same performance. They do n< " ' " ' 

Cur( - = J - '■ ' ■ • ' ’ 


Curtiss OX-5 was designed to si 
of such engines as the Hispano-i 


while in the d 


n the greatest weight. Failure t< 

•e from the latter engines is a perfect indication that 
ties not understand them. 


Security of Airplanes in Flying Over the Sea 

This article deals with the provision of collapsible floats 
which can be instantaneously filled with compressed air at the 
desired moment. The idea is due to Colonel Busteed, and has 
been developed both by him at Grain, and by Lieut. Bonnet- 
Labranche in France. The air floats have been fitted on some 
hundreds of British and French airplanes patrolling the 
North Sea, the Channel and the Mediterranean, and many 
aviators owe their Uvea to them. Airplanes fitted with these 
floats have been largely employed on airplane carrier ships in 
place of seaplanes, which arc, of course, much less efficient. 

Two or more floats of rubbered fabric are rolled up and 
stowed under the wings or under the fuselage, and these can be 
filled by means of a compressed air outfit in 30 secs. The num- 
ber of bottles of compressed air required is reduced consider- 
ably by the addition of an injector with 3 concentric cones, in- 
serted in the pipe leading from the compressed air bottle or 
bottles to the float bags. A jet of the compressed air issues 

— ' u -se walls are divergent towards the orifice, 

large quantity of the external 
the triple opening between the three cones, 
eservoirs of air in rubber bags are symmetrically 
id connected by tubing 
‘ can partially deflate 

r — r loss of air pressure 

due to leaks during long flights to be made up. 

The wheels of the chassis may in some cases be dropped off 
before alighting on the sea. 

In addition a hydrovane is fitted in front of the chassis to 
prevent too great a shock to the inflated floats 

A machine weighing 1,000 kg. requires float 
gate volume of 2,000 litres. (L’ASrophile, Se r 





The Bureau of Standards Carburetor Test Plant * 


By Percival S. Tice 


d to the atmosphere. 

,*«s geuecai appearance and arrangement, ox tne ptanx are 
shown in Fig. 1, in which view the convenient grouping of Ahe 
controls is clearly brought out. 

A detailed description of the several units of the plant 
follows : 

The Air Meter 

This portion of the plant follows exactly the specifications 
laid down by Durleyt in his work on air flow through orifices 
in thin plates, with the one exception that the direction of flow 
is reversed with reference to the orifice box or chamber. Since, 
however, the cross sectional area of the chamber in a plane 
parallel to that of the orifice is somewhat over the limiting 
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this valve is the control of the pressure within the carburetor 
chamber, in a study of the performance characteristics of car- 
buretors under atmospheric pressures lower than that at the 

cussed in detail in that section of the description devoted to 
the method of control. 

For the purpose of observation of the effects of varying air 
temperature on carburetor performance the air, after it has 
passed the throttling valve, is drawn through a chamber com- 



Fio. 3. End View, Showing Throttling Valve and 
Manometer Lines 



Leaving the heater, the air passes through the pyamidal 
approach passage to the carburetor chamber. Mounted in the 
entrance to the .latter is a grid similar to that shown in the 
approach to the air metering orifice. The increasing sectional 
area of the approach to the carburetor chamber and the grid 
just mentioned are designed to obviate to a large extent the 
eddy currents that might be expected to exist within the 
chamber should the air be introduced in a column of small 
section at higher velocities. 

The carburetor chamber comprises a box 18 by 18 in. at 
the ends (outside) and 30 in. long (outside), built up of yel- 
low-pine boards 2 in. thick. Inside, at each junction of 
abutting walls, the structure is reinforced by a fitted length of 
2-in. angle iron. The door opening is recessed to take a steel 


frame made up of %-in. square stock, the outer face of which 
is flush with the face of the chamber. Over the whole is fitted 
a solder-sealed sheathing of galvanized iron, and supported by 
the turned-up edge of the sheathing at the door opening is a 
rectangular gum rubber gasket, % in. thick, having a %-in. 
face. The glass door, shown in Fig. 4 resting on the table 
beneath the carburetor chamber, is of plate glass, % in. thick, 
and is supported and clamped in place over the opening and 
against the gasket by the pair of steel bars shown at the top 

The heavy construction of the chamber is necessitated by 

pressure within the chamber is reduced, as in studying high- 
altitude performance of carburetors. The sheathing of gal- 
vanized iron is employed to insure air-tightness. This form 
of sheathing is also applied to the pyramidal approach, and 

Within the carburetor chamber, and in the center of its top 

buretors studied are secured with interposed adapters. At 
the left of the door opening is a pair of control spindles, with 
adjustable levers inside the chamber, for the control of the 
throttle and whatever other control member may be provided 

A sleeve, integrat with the carburetor flange within the 
chamber, extends through the top wall to form an air-tight 
joint with a large circular flange secured to the outside of the 
chamber. 

The carburetor outflow passage consists of a glass tube held 
in glands spaced by four %-in. studs. Several advantages 
result from making this portion of the outflow passage of 



Fig. 4. The Air Heater, Carbureter Chamber, Pulsometer 

glass. The quality of the charge, with respect to the fineness 
of division of the liquid, is shown; irregularities in the fuel 
discharge are made obvious ; it can be seen whether or not the 
passages of the carburetor cause swirling of the air stream ; 
and localization of the liquid jn the stream or on the wall is 
definitely shown. In addition to the above, observations of 
the glass serve as a ready check on the functioning of the float 
meehanism of the carburetor. 

The Pulsator 

Mounted just above the carburetor discharge passage is the 
pulsator, a device for creating pulsating flow through the car- 

pressure and velocity experienced in the operation on an 
engine. The exterior of the pulsator is shown photograph- 

grammed in "Fig. 5. 

The pulsator body is a casting with a rectangular passage 
for the mixture discharged by the carburetor. Normal to and 
intersecting the axis of the passage is a spindle carrying a 
rectangular throttle plate. Secured to the front and the back 
walls of the rectangular passage are plates of spring bronze, 
which are normally flat, and cause no restriction of the pas- 
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sage. These spring plates form flexible walls for the passage, 
and permit of varying its effective area in the plane of the 
throttle spindle. 

A one-sixth horsepower shunt motor, mounted on tbe top of 
•the carburetor chamber, is arranged to drive the pulsator 
spindle through three-step pulleys. The control of the speed 
is supplemented by field resistances; and a magnetic tach- 
ometer is used to show the speed of the spindle. These latter 
items are shown in Figs. 1 and 2, mounted on the front wall 
of the metering orifice approach passage. The tachometer is 
one built for cam-shaft drive on an engine and thus reads 
directly in pulsations per minute, since the pulsator throttle 
sweeps the passage twice for every revolution. The range of 
•control provided permits of a change in rate of pulsations 
From 600 to 4,000 per min. This is equivalent to a range of 


netliod. A 30-gallon tank is mounted on a platform scale, 
ind supplies the carburetor float chamber through on overhead 
line, by virtue of a pressure difference maintained between its 
interior and that of the carburetor chamber. The tank is pro- 
vided with a gauge indicating the pressure applied to the fuel; 
vnd a pressure regulating valve in the line is adjusted to 
maintain a pressure difference between the tank and the cham- 
ber of 2 lb. per sq. in. After passing the pressure regulating 
i-alve, the fuel enters a vapor trapping chamber set upon tbe 
tank, and from this point flows through a line %-in. (o. d.) 
copper tube to a valve and fitting in the top wall of the car- 


Fig. 5. Diagrs 


engine speeds from 300 to 2100 in the case of four cylinders, 
and from 400 to 2801) r.p.m. in the case of three cylinders per 

The amplitude of the pressure pulsations is controlled by 
manipulation of the screws shown in Figs. 4 and 5, to cause 
tbe spring plates to approach the edges of the throttle plate 
more or less closely as the throttle revolves. Thus it is pos- 
sible to reproduce sufficiently faithfully for the purpose in 
hand, the pulsation characteristics of any engine cylinder com- 

A simple form of optical indicator is employed to show the 

charge passage. This indicator is shown in diagram in Fig. 6. 
No attempt is made to make a pressure-time diagram of the 
pulsations. The magnitude of the pressure fluctuations is read 
from the calibrated screen of the indicator, on which appears 
-a line of light, the ends of which define the values of the upper 


A Nash " hydroturbine " vacuum pump is used to draw the 
air through the carburetor. Its intake is connected with the 
pulsator outlet by a length of flexible metallic tube, as shown 
in the general view. Fig. 1 ; and the pump discharge is carried 
out through a window of the laboratory. 

Between the pulsator flange and that on the end of the 
flexible lube is a throttling opening and trap. This latter 

carburetor of resonance in the length of flexible tube when 
the pulsator is in action, and of trapping and passing directly 
to the pump the liquid that would otherwise accumulate above 

pump intake through an inclined length of %-in. pipe. 

The Nash pump is that company’s No. 3 size, and is capable 
of reducing the pressure within the carburetor chamber to 
180 mm. Hg-, or to 180/760=0.237 atmosphere, with the throt- 
tling valve fully closed. Between the limits of the barometer 
’ of 350' mm. and one of 760 mm. the weight of air 


pumped 

Hy of the pumi 


n Fig. 7 


•aight li 

vhich tin 
c pressure a 
of 740 mm. 


(plied to this plant is shown graphically 
veight of air pumped is plotted against 
also against pump speed at a chamber 


s the details of the fuel-weighing 


carburetor is completed through a length of airplane fuel hose. 

The beam of the scale is fitted with a contact arm, which 
upon falling of the beam dips into a mercury cup and com- 
pletes a circuit through a magnetic apparatus controlliig the 
starting and stopping of a stop watch. Closure of the circuit 
through the watch control also completes the circuit through 
an annunciator, thus drawing the attention of the operator to 
the fact that a run has started or ended, as the ease may be. 
This method of timing a weighing possesses the advantages of 

equation in the operation of the watch, and of permittiig the 


A rectangular flange soldered to the carburetor chamber 
sheathing carries twelve union fittings to which are secured 
twelve manometer lines of %-in. (o. d.) copper tube. The 
union fittings extend into the chamber approximately 1% in. 
beyond the walls, and to them can be connected with rubber 

desired to take pressure observations. The manner in which 
the manometer lines are carried to the board supporting the 
columns is clearly shown in Figs. 1, 3, and 4. 

One of the manometer lines, the seventh from 


Refe 


Fig. 8 she 


the lelt side 
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of the m 


r board, is used to communicate the chamber 
pressure to barometer located at about the center of the board, 
to the left leg of the first mercury D tube and to the tank on 


. . „ it mercury U 

the back of the board. This tank c. 

the well against which the set of si_ 

left, are balanced. The water columns arc capable of useful 
deflections of 1,020 mm. (40 in.) ; and each is provided with 
a needle valve shutoff. The seventh and middle short water col- 
umn has its upper end communicating with the air space of tin- 
tank at the back of the board and serves as an indicator of 
the zero position. Inspection of Fig. 4 will show that the 
scales of the water columns are mounted to fori 

through the header fron 
Thus it is possible to n 
for the displacement 


untrol of the s 


of the zero following the transfer of 
... to the columns. The tank is made of 

sufficient area so that with three columns standing full the error 
in observation is only 1 per cent, with the scales left in the 
zero position given them before deflection of the columns. 
Hence, since it is only very rarely that more than three 
columns are in simultaneous use, and then at much less than 
maximum deflection, the error in observation without resetting 
of the zero is ordinarily well within 1 per cent. 

In addition to the six water columns discussed, and the 
main barometer for indicating the chamber pressure, the board 
includes a pair of mercury U tubes, and a supplementary U- 
tube barometer. Both legs of the second U tube are capable 
of connection within the chamber, for making differential 
readings not referred to the chamber pressure, or for making 
plus pressure observations. The auxiliary barometer tube 
is used where it is desired to make direct observations 
of absolute pressure at some point about a carburetor. It is 
obvious that by use of T fittings and tubing within the cham- 
ber the columns can be interconnected in any combination that 
may be required to fit the case under observation. 


Method o/ Operation 

Most of the work that has been done in the carburetor test- 
ing plant has been with special reference to the requirements 
of certain aeronautic type engines, and as a consequence the 
weights of air to be taken through the carburetor under given 
surrounding conditions have been well established beforehand 
by direct observations on the engines themselves in the Bureau 
of Standards' altitude laboratory. This points out one of the 
chief uses of the plant, in that special requirements of indi- 
vidual cases, as well as the desirable range of operability of a 
carburetor, can be studied in detail and witb a maximum of 

The 25-hp. motor used to drive the pump is a shunt type, 
and is provided with resistances in the field circuit for effect- 
ing control of the pump speed. These resistances are shown 
on the table sill in Figs. 1 and 4. I 

With the pump in operation, the amount of air taken 
through the carburetor is controlled by (1) the position of 
the carburetor throttle, (2) the position of the throttling valve 
between the meter chamber and the air heater, and (3) the 
position of the gate valve on the pump intake, which faces 


the driving motor beneath the table and is controlled by the 
wheel at the table edge, as in Fig. 1. This Utter valve controls 
the depression in the carburetor outlet, and in this way the 
air taken through the carburetor. The throttling valve, on 
the other hand, controls the amount of air pumped, through its 
influence upon the pressure, and therefore the density of the 
air in the carburetor chamber. 

Assume the case where it is desired to take a given weight 
of air through the carburetor at a given barometric pressure 
and with a given pressure drop in the carburetor outlet, cor- 
responding to a run under partial throttle opening. Having 
located a suitable orifice in the entrance to the meter chamber, 
the pump intake by-pass valve and the throttling valve are 
adjusted to give the required deflection of the orifice man- 
ometer at the required chamber pressure. This establishes the 
air flow referred to the chamber pressure, and so long as the 
throttling valve remains undisturbed, subsequent adjustment 
will realize the one when the other is realized. To complete 
the setting of conditions, the carburetor throttle position is 
adjusted in combination with the pump intake by-pass, to 
give the required carburetor outlet pressure at the chamber 
pressure previously set. When this is attained, and it is very 
speedily accomplished, all three pressures are at the desired 


Onenf the chief fun 

tenrahatioh of the ratio of air to fuel in the mixture, 
set the air flow and other conditions incident to it, as above, 
the weights on the fuel scale are adjusted so that the beam is 
about to drop. When this occurs, through removal of the 
liquid from the tank under demand by the c 
circuit through the watch control is closed a 
started. The required weight is n 
beam, and the operator is free to 
pressures, temperature, pulsator speed, and amplitude, and to 
maintain the setting, should this be required, while the run 
goes on. When the predetermined weight of fuel has been 
metered by the carburetor, the scale beam again drops, stopping 
the watch. A record of the time taken for the given weight of 
fuel completes the run. 

For- convenience, graphs have been prepared showing the 
discharges in pounds of air per second plotted against differ- 
ence in pressure for each of the several metering orifices in- 
cluded in the equipment. Other charts are developed for spe- 
cial cases, and will be discussed in detail in those reports 
dealing with the cases in which they are used. 

In general carburetor development work, that is, without 
special reference to a particular engine or class of service, 
the extreme flexibility of the plant permits the whole usable 
range of operation to be investigated under any and all of 
the combinations of conditions likely to be met in service. 



Fig. 8. Fuel Metering Outfit 
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Fortunes 
In The Air 

TPHIS doesn’t mean that 
air-traffic is visionary or 
uncertain, but just the op- 


For there are real fortunes 
in the air for those who can 
pilot an airship and who "get 

More than one aviator has 
made the cost of his Curtiss 
aeroplane or flying boat the 
first week carrying passengers 
and making exhibition flights. 
There are untold commercial 
opportunities awaiting you. 

There is a splendid oppor- 
tunity for dealers to become 
identified with this profitable 
industry. Get in on the ground 
floor by writing for our sales 
plan for your territory. 


MOTOR CORPORATION 
DERBii-T AvE., New York City 


CURTISS AEROPLANE and 
Sales Office: Room 1456, 52 Van 
curtiss engineering oorpoi 

THE BURGESS OOHPi 
CURTISS FLYING STATION 
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THOMAS- 

MORSE 


THOMAS -MORSE AIRCRAFT CORPORATION 

ITHACA. ,N.Y.U.S_A- 

V 



COMMERCIAL 

— mad — 

SPORTING 

TYPES 


FT VI 

Li fection in construction 
and design is incorporated 
in "Bristol" plane*— 


the result of ten years 
highly specialized research 
and practical development. 


There is a ••Bristol" for 
your purpose. 


WILLIAM G. RANELS 

— Representing — 

THE BRITISH & COLONIAL AEROPLANE CO., Ltd. 

S12 Fifth Avenue New York 


Aluminum Company of America 

General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 


Manufacturers of 

Electrical Conductors 

for Industrial, Railway and Commer- 
cial Power Distribution 

also 

Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

sl-o 

Litot Aluminum Solders and Flux 

CANADA 

Northern Aluminum Co., Ltd., Toronto 
ENGLAND 

Northern Aluminium Co, Ltd., London 
LATIN AMERICA 

Aluminum Co. of South America, Pittsburgh. Pa. 
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ontractons to -tbe Army, 
Navyand-Air-AailService 
L wt Engineering co-,inc, 

-College Point- -Navi -York.- 



Stnffjvspnf 

AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 

They are the product of skilled 
engineering and manufacturing 
experience running through 
three generations. 


Latest types are now available 


Our new Catalog, No. 259, will interest you 


B. F. STURTEVANT COMPANY 


HYDE PARK, BOSTON, MASSACHUSETTS 
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ATLAS WHEELS 


THE ATLAS WHEEL COMPANY 

Rockefeller Building 
CLEVELAND - OHIO 


Standard Sizes Carried in Stock 


They Absorb Shocks 
They Are Stronger 
They Are More Reliable 
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PARAGON Propellers 

and 

Paragon SERVICE 



For R.P.M. Readings 
During the Block Test 

Before installing or after overhauling 
motors, get their accurate “rev.” ratings 
with the instantly applied 


’\mSsa, 

SPEED COUNTER 



y teller Counters are made for automatically recording 
the production of machines, and for hand<ountins 
purposes, too. Write for the counter booklet 


The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


JONES 



Airplane Tachometer 


“ Best by Test ” 


was designed especially for the United 
States Navy Department for use in the war. 


We supplied the Navy Department with 
large quantities of these instruments and 
their splendid record of service under all 
conditions as demonstrated by the famous 
Trans- Atlantic flight of the N C I — N C 3 — 
N C 4 where the JONES AIRPLANE TACH- 
OMETERS were standard equipment, has 
been highly commended by the Navy De- 
partment officials. 


The mechanism 
type; the dial is 
graduations and p 
brated in various 
5000 R. P. M. 



JONES AIRPLANE 


is the lightest ii 
yet produced, 
driven at cam 

without extra 




o^ 


JONES HAND TACHOMETER 



JONES MOTROLA, Inc. 

29 W. 35th Street New York 
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SPRUCE LUMBER 

for 

Airplane Construction 

F OR twenty years we 
have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 

LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 



JOHNS’MANVUXE 

Speed Indicating and Recording 

Aeronautic Instruments 




fsastor Oil 


a Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


120 BROADWAY - - - NEW YORK. 

i ■<■■■ mi i i . 'ii ■ 


FUEL LEVEL 
GAGES 



This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 



I 


Other types of gages 
in 1 a r g e quantities 
are “ doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 


$ 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 
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Grand Rapids Vapor Kilns 

are used by these aircraft concerns with absolute 
satisfaction. 


dri. Aircraft Corp* 


Submit your diving problem to expert; 
specialty -of kiln design and arc prepared 
install all equipment and instruments. 


GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 




Miessner Airfones 

and 

Simon Radio Apparatus 

for 

all aircraft uses 

Emil J. Simon 

217 Broadway New York City 



Die-Casting 

Service 

The Doehler Engineering and 

duce a superior product in 
any quantity. 


Put your problem up to DoeMePs Staff of Experts . 



AIRPLANE INSURANCE 

Manufacturer — Flyer 

Fire — Collision — Damage to Property of Others 
Legal Liability — Life — Personal Accident 
Conservative Rates — Best Companies 
PHONE— WRITE— WIRE 

HARRY M. SIMON 

Insurance Expert 

81 Fulton Street New York, N. Y. 
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Quality Instruments For Airplanes 


POXBORO 


Indicating Dial Type Thermometers for 
circulating oil and water. 

Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 

Oil Pressure Gauges 
Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. BI-no describes our Airplane Instruments. 

THE FOXBORO CO., Inc., FOXBORO, MASS., U. S. A 


FREDERICK W. BARKER 

REGISTERED PATENT ATTORNEY 

2 RECTOR STREET NEW YORK 

Telephone *17* Rector Over SO Yeore in Practice 


AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 

W1TTEMANN -LEWIS AIRCRAFT COMPANY, Inc 

NEWARK BUILDERS SINCE 1906 new jersey 


“The Propefler That Beats Them AD” 


Specially designed for Curtiss Airplanes, O- X. 3 Motors; It 
ellmbs 2000 ft. In Sve minutes with full load ; It adds 10 miles 
per hour flying speed. Hundreds of them already \n ubc. Some 

stock ; <> rea'dy 0 for Immediate delivery, "price. (30.00 for plain 
tips; (70.00 with metal tips. F. O. B. 

Airplanes rebuilt; repaired; spare parts; supplies 

JACUZZI BROTHERS 

U50 SAN PABLO AVENUE, BERKELEY. CALIFORNIA 

(Contractors of propellers for the United States Government) 
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INTERNAL CTAlfDINrC TOOLS 
GRINDER O 1 Blur llUU DIES 



Lansing Stamping & Tool Co. 

Lansing, Michigan 


LEARN TO FLY 

in old established school, under an instructor who 

AMERICAN ACES 


than any other instructor. 

Army Training Planes Used. 
fP e Build Our Machines. 

PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 


MORE THAN EVER DURING 1920 

Will you require regular copies of 

AVIATION AND AERONAUTICAL 
ENGINEERING 

to follow the extraordinary advances being made in 
aircraft and air transportation 

START THE YEAR 

CHICAGO AERONAUTICAL SHOW 
NUMBER 

of January 1. The information in this number alone 
will repay you for the cost of a year’s subscription. 

SPECIAL OFFER 

Send One Dollar for a lour month’s 

GARDNER-MOFFAT CO., INC. 

22 EAST 17th STREET NEW YORK 



Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Established 1912 


213 Lyon St., Grand Rapids, Mich igan 


CLASSIFIED ADVERTISING 

tddreae replies to box numbers, care AVIATION AND AERO* 
(ACTICAL ENGINEERING. B East 17th Street. New Turk. 



FOR SALE — Airplane Radiator. Never used. Dimensions 
32%" x 28>4" overall, core thickness 3%". weight ailed 113 HiB. 

Corporation, New Brunswick, N. J. 


DRAFTSMEN WANTED — Slum be experienced In Aeronautical 


FOR SALE — Forman Biplane 80 H. P. Renault alr-coolcd 
motor. Flown less than ten hours, fully equipped and in per- 
feet condition. Bargain to Immediate purchaser. Addreu 
W. Wallace Kellett, 1 West 34th Street. New York City. 
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The Home company New York 

ELBRIDGE G. SNOW, President 
Home Office: 56 Cedar St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

Windstorm, Cyclone, Tornado— Passenger Carrying Permit— Stranding and Sinking Clause — Demonstration Permit — 

AGENTS IN CITIES. TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 

Aircraft, Automobile, Fire anti Lightning. Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, Use and Occupancy, Windstorm 

STRENGTH REPUTATION SERVICE 


Used on the new “VOUGHT” Flying Boat 



The ideal closure for your RADIATOR or GAS TANK 
Fine for aeroplanes because of light weight and less resistance 

Price lets than the ordinary cap and much neater in appearance 


U. S. METAL CAP & SEAL CO. 103.105-107 West 13th St.. New York 
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INDEX TO ADVERTISERS 


Aeromarine Plane & Motor Co. 

Aluminum Co. of America 

American Propeller & Mfg. Co. 

Atlas Wheel Co 

Aviation & Aeronautical Eng. . 


420 Martin, The Glenn Ij. Co 

444 Meyer Mfg. Co., A. J 

447 Multnomah Lumber and Box Co . 
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B 

Baker Castor Oil Co 

Barker, P. W 

Berling Magneto 

Boston Auto Gage Co 

British and Colonial Aeroplane Co., Ltd . 
Boeing Airplane Co 


New Departure Manufacturing Co. 
Norma Co. of America 
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Pioneer Instrument Co. . . 
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Classified Advertising 

Curtiss Aeroplane & Motor Corp. 
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R 

Ranels, William G 

Roebling’s Sons Co., John A. 
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Simon, Harry M 449 
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Ferdinand, L. W., Co. . . 

Farman, H. and M 

Flottorp Mfg. Co 

Foxboro Co., Inc., The. . 


Home Insurance Co.. 


449 Thomas-Mor.se Aircraft Corp . . 


United Aircraft Engineering Corp . . 

U S. Aero Exchange 

U. S. Metal Cap and Seal Co 

U. S. Rubber Co 


Jacuzzi Bros 

John 8 -Mauville 

Jones Motrola, Inc.. 


West Virginia Aircraft Co 

Wittemann-Lewi 8 Aircraft Co . . 
Wyman-Gordon Co 


L-W-F Engineering Co., Inc . . . 
Lansing Stamping & Tool Co . . 
Lewis & Vought Corp 


419 Zenith Carburetor Co . . 
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WE HAVE NO MORE USED CANADIAN TRAINING PLANES 


the unprecedented demand for these " Canucks ” by pilots who use 
them for commercial purposes exhausted our supply much earlier 
than we anticipated 


s $3000 f.o.b. Toronto 


United Aircraft Engineering Corporation 


SALES OFFICE 



a counterbalanced aviation 
crankshaft .... 

Patented July 19 th, 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have * hipped 46,631 Aviation Cranhmhafte to January 16, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


FARMAN 

AEROPLANES 

Billancourt, ( Seine ), France 



s have been the recognized leaders of the Aircraft Industry 

FARMAN planes have been flown by over 15,000. pilots, over the great capitals of 
America and Europe, in all'kinds of weather, in Peace and in War. 

H. & M. FARMAN were First in the Field in the construction of Commercial Aero- 
planes with the Famous FARMAN “ Goliath,” making regular trips between Paris and 
Brussels. 

FARMAN products are built for SAFETY, SERVICE and RELIABILITY, backed 
by the experience and knowledge gained in the manufacture of thousands of aeroplanes. 


For business — Buy a FARMAN 


For pleasure — Fly a FARMAN 


. assembled, I paled, and ready for flight 


W. WALLACE KELLETT 


I ‘WEST 34th ST. 


NEW YORK CITY 



I N the construction or 
United States Balloon Fab- 
rics, due consideration is 
given to every condition of 
service to be encountered. 
Their dependability is thereby 
assured. Their quality is 
backed by the oldest and 
largest rubber manufacturer 
in the world, which supplies 
every rubber product used in 
aeronautics. 


United States Rubber Company 


i 





